Abstract: BACKGROUND: atopic dermatitis is directly related to psychological stress, reduced quality of life and psychosomatic symptoms. The Psychosomatic Scale for Atopic Dermatitis is the only questionnaire developed specifically for assessment of psychosomatization in atopic dermatitis. OBJECTIVES: the objective of this study was to cross-culturally adapt and validate a Brazilian-Portuguese version of the Psychosomatic Scale for Atopic Dermatitis. METHODS: adaptation consisted of independent translation and backtranslation by three bilingual translators, followed by a pre-test. The Psychosomatic Scale for Atopic Dermatitis and the Dermatology Life Quality Index were self-administered to 47 patients with atopic dermatitis. Disease severity was evaluated using the Eczema Area and Severity Index. Factor analysis was used to identify the dimensions of the Brazilian Portuguese version of the Psychosomatic Scale for Atopic Dermatitis. Internal consistency and convergence validity were also analyzed. Reproducibility was assessed using the Kappa coefficient. RESULTS: factor analysis revealed a two-dimensional structure: stress/laziness/insecurity (I) and maladjustment/social relationships (II), explaining 54.4% of total variance. All dimensions revealed excellent internal consistency. External construct validity was confirmed by positive correlations between the Psychosomatic Scale for Atopic Dermatitis and the Dermatology Life Quality Index. Test-retest reliability was excellent, with k>0.7 for all questions. CONCLUSIONS: the Brazilian Portuguese version of the Psychosomatic Scale for Atopic Dermatitis demonstrated acceptable psychometric properties and can be used for the evaluation of psychosomatic symptoms in patients with atopic dermatitis and as a tool in clinical and epidemiological research.
INTRODUCTION
Atopic dermatitis (AD) is a chronic inflammatory syndrome, characterized by recurrent episodes of eczema combined with itching.
1 It affects around 20% of children and 1-3% of adults and occurrence is more common in women. 2, 3 The estimated prevalence among adults over 20 years of age is 2%, while among adults over 40 it is 0.2%. 4 Around 45% of all cases have onset within the first 6 months of life, and 70% of these children will enjoy spontaneous remission before adolescence. 5 The disease can also emerge in adulthood (adult-onset atopic dermatitis). 6 In addition to genetic heredity (80% agreement in monozygotic twins and 20% in heterozygotes), other factors, such as stress, can also affect its pathogenesis. 7 Patients with atopic dermatitis suffer the greatest impairment of quality of life among skin diseases. 8 Psychological stress can play an important role in the emergence of atopic diseases and is also an aggravating factor in 46 -67% of adults patients with more serious forms of AD. 9 Many atopic patients have some type of psychological or psychiatric disorder, such as anxiety, depression or neuroticism.
8 Psychological problems and secondary social problems can emerge in response to clinical progression of AD.
10
Psychosomatic assessment is essential for clinical management of patients with AD (8), but to date no questionnaire for this purpose exists in Portuguese. Instruments are available to assess quality of life that measure several different dimensions, including the psychosomatic. 11 The psychosomatic scale for atopic dermatitis (PSS-AD) questionnaire was developed specifically for this purpose. 10 It was created in Japanese and has excellent psychometric properties. There is no questionnaire in Portuguese for studying the psychosomatic characteristics of atopic dermatitis. The objective of this study was to produce a Brazilian Portuguese version of the PSS-AD by means of crosscultural adaptation.
MATERIALS AND METHODS
Data were collected from September 2011 to November 2012 at an atopic dermatitis clinic run by the Hospital Clementino Fraga Filho. All participants were at least 18 years old and had atopic dermatitis diagnosed according to the Hannifin and Rajka criteria. 12 The study was approved by the Hospital's Ethics Committee and all participants were given a written consent form. The target sample size was 44 patients, calculated on the basis of the variability of responses given by a sub-group of 10 patients assessed in a pretest. Simple randomized sampling was used for a finite population of n = 62 patients registered at the atopic dermatitis clinic. A sample size was calculated for each item on the scale, and the respective standard deviation used, with a maximum acceptable error of 5% and a significance level of 0.05. The sample size suggested was the mean of these sample sizes. All patients were invited to return 2 weeks after the first visit to test the questionnaire's reproducibility.
The PSS-AD contains 12 questions and the original version is divided into three dimensions: exacerbation (four items), disturbances (five items) and ineffective control (three items). The item responses relate to the intensity of symptoms during the preceding month, on a scale from 0 to 5. The higher the score the worse the psychosomatic involvement.
10 Semantic equivalence was tested following guidelines proposed by Herdman. 13 The psychometric properties of the Brazilian version were investigated to test for validity, internal consistency and reliability.
Three bilingual translators conducted translations and backtranslations of the questionnaire independently. Two Brazilians translated the Japanese source text into Portuguese. These translations were revised by the research team to improve understandability of items and then combined into a single consensus version. A Japanese translator then backtranslated the consensus version into Japanese. The backtranslation was compared to the original source text, in order to detect any language errors, but the objective was to produce a version that was culturally similar, rather than a literal translation. A second consensus version was then developed.
A physician fluent in both languages assessed the integrity of the translation, identifying potentially problematic items. The second consensus version was tested with 10 atopic dermatitis patients in order to confirm that the translation was acceptable and understandable, using simple and appropriate language. Further modifications were made to arrive at the final version of the questionnaire in Brazilian Portuguese.
Patients were administered the Brazilian Portuguese version of the PSS-AD and the Dermatology Quality of Life Index (DLQI) 14 during their routine medical consultations. The DLQI is an instrument for assessing quality of life in any type of dermatological disease and is designed for use in clinical practice. Higher scores indicate lower quality of life. A Portuguese version exists that has been validated for use in Brazil. 15, 16 Disease severity was measured using the Eczema Area and Severity Index (EASI), in order to monitor patients' clinical stability. 17 All patients were requested to return 2 weeks after the first consultation, when the PSS-AD and EASI were administered once more.
The percentages of patients scoring the lowest and highest scores in each PSS-ADD domain were measured to test for floor and ceiling effects respectively and the proportion of unanswered questions was calculated. Floor or ceiling effects greater than 15% were considered high.
18
Tests of validity assess an instrument's capacity to measure characteristics of the population for which it was designed.
19 For this study, the internal and external construct validities of the Portuguese version of the PSS-AD were investigated. Exploratory factor analysis (EFA) was used for internal construct validation, which consists of assessing the dimensional structure of the instrument and the adequacy of its items. 20 Considering that the PSS-AD is a recently developed questionnaire, EFA determines whether all of the variables studied (the questionnaire items) could be explained by a smaller number of factors. A data matrix was constructed using the 12 questions and the responses from the 47 patients enrolled on this phase of the study. The data matrix was used to produce a covariance matrix and then principal component analysis was conducted, using the linear combinations of the original variables to generate their principal n-components, which were obtained in descending order of maximum variance. The criterion for selecting principal components was an eigenvalue greater than or equal to 1. The eigenvalues indicate the importance of each factor in explaining the variance of the data. After the factors had been extracted, the dataset was subjected to Varimax rotation and finally, the items (questions) were related to their cor- Exploratory factor analysis revealed a twodimensional structure that explained 54.4% of total variance. Items were grouped into factors on the basis of factor loadings > 0.4. Only item 2 was allocated to dimension I, with a factor loading of 0.39 (Table 2) . Domains I and II exhibited excellent consistency (Table 3) . Domains I and II were named, respectively, maladjustment/relationships and stress/laziness/insecurity; on the basis of the content of their items. Cronbach's alpha coefficient was calculated for the two domains as a measure of internal consistency (Table 4) .
Dimension II scored highest, with a mean score of 64.55 (0-100). The questions with the highest mean scores were item 4, followed by items 1 and 9. Item 8 had the lowest score, followed by items 7 and 2 (Table 5) .
Mean DLQI score was 12.8 ± 7.32 (variation of 1-28). The correlation between mean total scores on the DLQI and the PSS-AD was statistically significant (r = 0.78, p <0.00001). Dimension II of the PSS-AD (maladjustment/relationships) was correlated with all items on the DLQI (Table 6 ). Dimension I (stress/laziness/insecurity) had a moderate correlation with the majority of the items on the DLQI, particularly with items 1 (itching) (r = 0.42), 6 (sports) (r = 0.47) and 10 (treatment) (r = 0.44) (p <0.05).
Mean EASI score was 28.84 (2.8-68.4 ). It did not have statistically significant correlations with the PSS-AD total score or dimension scores (p>0.05). The Kappa (k) coefficients calculated for each PSS-AD item were considered optimum and are shown in table 7.
DISCUSSION
The psychological impact of atopic dermatitis is well-established, interfering with patients' ability to perform their daily activities and causing physical discomfort. 23 Harth suggests that clinical management should be enriched by the use of instruments to assess quality of life in dermatology or scales specifically for psychosomatic assessment. Atopic dermatitis has a negative impact on patients' interpersonal relations. A recent study showed that 57.5% of patients with AD reported reduced sexual drive. 24 One study assessed 1,972 adult patients, a majority of whom had AD, and observed that eczema primarily affects social activities, leisure, work and personal relationships. 25 Another group studied 112 different types of skin diseases, including responding factors if they had a factor loading ≥ 0.4. External construct validity was estimated by calculating Pearson correlation coefficients for the relationship between the Portuguese PSS-AD and the items on the DLQI. Correlations of <0.30; 0.30-0.60 and > 0.60 were defined as weak, moderate and strong, respectively.
21
Internal consistency reflects the homogeneity of measurements within the study. Cronbach's alpha was calculated to assess the internal consistency of data and results > 0.7 were considered optimum. 21 Reproducibility refers to the degree to which an instrument produces stable results over a short period of time, assuming that there have been no clinical changes in the meantime. Clinical stability was controlled by administering the EASI after a 2-week interval and then the Kappa (k) statistic was calculated for 19 patients whose EASI scores were stable; and k> 0.61 was considered excellent.
22

RESULTS
A total of 47 individuals with a mean age of 34 years took part in the study, 63.8% of whom were women. Nineteen (40.4%) patients returned for the second consultation. A total of 53.1% of the patients were on continuous treatment with antihistamines. The majority of then reported that their symptoms had had onset in childhood (53.2%) and 57.4% had personal histories of asthma or rhinitis (Table 1) . 2.12 (±1.87) 07. I scratch my skin because I feel insecure and nervous.
1.51 (±1.48) 08. I don't understand why I'm the only one who suffers this disease.
1.23 (±1.65) 09. The itching appears when I'm angry, nervous or sad.
3.40 (±1.48) 10. I feel that I won't be able to do anything until the allergy gets better.
1.82 (±1.74) 11. I did everything the doctor told me to, but I can't see any results.
1.97 (±1.83) 12. I'm worried by other people looking at me, because of my disease.
3.14 (±1.57) AD, administering the "Dermatology Life Quality Index" (DLQI), and found that patients with atopic dermatitis had the highest DLQI scores. 26 Another research team observed that AD has a major impact on health-related quality of life and that social and psychological wellbeing are the most affected elements.
27
Few studies conducted in Brazil have been published on the impact of atopic dermatitis and its psychosomatic features in adult patients. Prior to this study, there were no instruments designed to measure these, which was the motivation for cross-culturally adapting the PSS-AD. Studies that have been published to date have employed quality of life instruments to investigate this aspect of the disease or studied samples of children.
28-31
The cultural adaptation process was followed by the author of the original Japanese questionnaire. The Brazilian Portuguese version of the PSS-AD proved to be a valid and reliable instrument that can be considered semantically equivalent to the original instrument. Conceptual and item equivalence showed that the concepts proposed are applicable to our setting. Patients did not leave items blank and both floor and ceiling effects were less than 15. Factor analysis of the Brazilian Portuguese version of the PSS-AD revealed a two-dimensional solution, whereas the Japanese version has three domains, although its author discloses that he accepted an eigenvalue of less than 1 (0.93) for one of these domains because of a question of interpretation (10). Factor analysis of the Portuguese version resulted in eigenvalues of 5.13 and 1.39, in addition to explaining 54.4% of the total variance in the replies given to the questionnaire. The two-dimensional solution found in this study has both validity and excellent internal consistency, with Cronbach's α greater than 0.7 for all dimensions and an overall coefficient of 0.88. Dimension I (stress/laziness/insecurity) included items that are linked with the extent to which patients relate their disease to states of nervousness, insecurity, laziness and stress. With regard to this dimension, it is necessary to comment on Item 2, which had a factor loading <0.4 for both dimensions. Since its factor loading for Dimension I was higher, it was allocated to that domain. Item 2 is related to a lack of the desire or drive to do things because of the disease. The factor loading with low values for both dimensions may reveal inconsistencies with this item. The team wonders whether the word "laziness" may not have a pejorative character in the Brazilian culture, associated with people who refuse to work for no real reason. This term was accepted during the translation process because it is colloquial and easily understood, bringing the questionnaire closer to the target population culturally. However, after further discussions, facilitated by the translators, in view of the statistical findings the authors suggest using the following question instead: "The skin allergy makes it harder for me to do my tasks". The total mean PSS-AD score was 28.63 (0-60), which is similar to the results of the article presenting the original questionnaire at 31.64 (0-60) (10). This finding shows that our patients suffer significant psychosomatic involvement. Dimension I had a higher mean score than Domain II. This signifies that items 1, 2, 4 and 9 make a greater contribution to the total score than Domain II, showing the weight of items related to stress, laziness, nervousness and insecurity.
The Dimension I items are pertinent because states of anxiety can be expressed as nervousness, just as depression can be expressed by a lack of vitality and by insecurity. The tendency for stressful situations to exacerbate this disease has already been very well-documented. Studies show that stress is an aggravating factor in 46 -67% of adult patients.
9
Dimension II (maladjustment/relationships) of the PSS-AD contains five items related to the phenomenon of patients not understanding their disease.
The item with the highest mean score was question 4, "The itching increases when I am nervous", followed by question 1, "The skin allergy worsens with stress". This finding confirms the major impact that atopic dermatitis has on patients' mental health. Psychological or psychiatric conditions such as anxiety disorders, depression and neuroticism have been seen in patients with atopic dermatitis (8). Researchers have demonstrated that children and adults with AD have higher anxiety levels than non-sufferers. 32 Gupta and Gupta observe that in 70% of cases stress-related events can make AD more acute.
33
Many studies of psychosomatization have been conducted without using a specific instrument, instead relying on scales for assessment of anxiety and depression to identify patients with atopic dermatitis who have significant psychosomatic symptoms. 32, 34 During the methodology planning stage of this research, the issue of what might be the best way of assessing psychosomatic involvement of patients was discussed, since this would be the first questionnaire on psychosomatic symptoms in Brazilian Portuguese. Depression and anxiety are relevant psychiatric comorbidities in dermatological practice, but posttraumatic disorders, acute stress and social phobias are also common.
35 Therefore, it is more appropriate to employ an instrument that is not limited to assessment of anxiety and depression, in order to avoid underestimation of psychosomatic involvement. We therefore chose to use the DLQI, which has been used previously with patients with atopic dermatitis to study the psychosocial associations of the disease. 26, 36 In the present study, disease severity was measured using the EASI. This instrument was developed by Hanifin et al. and they state that it has great precision for determination of the extent and gravity of AD, in addition to being ideal for assessing the intensity of clinical presentation and the efficacy of treatment.
17
The correlation between PSS-AD and EASI was low in this study (<0.6), and the same was true of the correlation with the DLQI. This finding is similar to work reported by Salek et al. who investigated the effects of cyclosporine on AD and reported that there is really very little significant correlation between disease severity on one hand and psychosocial symptoms and quality of life on the other.
37
CONCLUSIONS
In conclusion, the Brazilian Portuguese version of the PSS-AD proved to be a valid and reliable instrument for assessment of psychosomatic symptoms and can be used as a tool for clinical and therapeutic assessment of adult patients with atopic dermatitis.
